In 1926, Minot and Murphy, following up the researches of Whipple and Robscheit-Robbins (1925), showed that pernicious anaemia could be treated successfully by the feeding of 250-500 gms. of liver daily. When it had been found possible to prepare liver extracts that neither gave specific protein reactions nor caused a fall of blood pressure in animals, it was shown that such extracts were effective when given parenterally (Gansslen, 1930 ; Cohn, McMeekin and Minot, 1930; West and Howe, 1930; Castle and Taylor, 1931 
The Intrinsic Factor In man, the intrinsic factor is believed to be secreted in the fundus and cardiac regions of the stomach (Fox and Castle, 1942) . Meulengracht (1934) has shown that, in the hog, preparations made from the pylorus are active in the treatment of pernicious anaemia. The intrinsic factor is thermolabile ; its nature is uncertain, but it has been claimed to be a proteolytic enzyme , a prolinase (Mazza and Miglardi, 1941) , and an aminopolypeptidase (Agren, 1944 )-Desiccated hog's stomach is available commercially for the treatment of pernicious anaemia. It was first shown to be effective in this condition by Sturgis and Isaacs (1929) and this was confirmed by Wilkinson (1930) . Although it has been found possible to prepare extracts from hogs' stomach that are active when given intramuscularly (Kyer, Brooks and Isaacs, 1936) , such extracts are not generally satisfactory despite the fact that the usual oral dose of desiccated stomach is less than half the oral dose of liver extract (Sturgis and (Renshaw, 1930 ;  Leschke, 1930 ; Snapper and du Preez, 1931) . However, the reports on these patients do not give sufficient detail about the dosage of liver used and the method of its preparation, hence this work is difficult to assess. The effectiveness of desiccated hogs' stomach may be destroyed by heat and restored by the addition of human gastric juice (Kyer, Brooks and Isaacs,. 1936 ; Castle and Ham, 1936) . This suggested that the efficacy might be due to the presence both of extrinsic and intrinsic factor. Wilkinson and Klein (1933) have postulated that the active principle of hogs' stomach is an enzyme that acts on some substance present in protein food to produce a haemopoietically active thermostable substance similar to or identical with the liver active principle. They stated that the incubation of heat labile active stomach fractions with beef gave rise to haemopoietically active material that is heat stable, but this is denied by Castle, Heath, Strauss and Heinle (1937) and by Formijne (1940) .
Patients with pernicious ainaemia have responded to the administration of desiccated duodenum (Sharp, McKean and Vonder Heide, 1931 ;  Thompson, 1937) , and Uotila (1938) showed haemopoietic activity throughout the small intestine of swine. It has been suggested that the presence of intrinsic factor in the jejunum and ileum of the hog is probably attributable to absorption by the mucosa of material secreted in the stomach, and Bethell, Swendseid, Myers, Neligh and Richards (1949) These results, too, have been attributed to the presence in liver of extrinsic factor in addition to the anti-pernicious anaemia principle, ^s will be seen later, such views have to be modified in the light of the suggestion that extrinsic factor is, in fact, identical with or closely related chemically to the anti-pernicious anaemia principle of liver (Berk, Castle, Welch, Heinle, Anker and Epstein, 194S) .
Other Preparations
Anti-pernicious anaemia activity has been shown to be present in the kidney (Murphy and Minot, 1926) , and the brain (Ungley, 1931) , hut the chemical methods for extracting the haemopoietic factors of liver have failed with these tissues (Dakin, Ungley and West, 1936) .
Ungley (1931) (Davidson, 1933 ; Goodall, 1932 >' Ungley, 1932 . Wintrobe (1939) (1938) and Napier (1938) showed that at least some cases of nutritional macrocytic anaemia responded to crude liver extracts and to Marmite, but not to purified liver extracts ; thus deficiency of extrinsic factor cannot be the cause of the anaemia. On the other hand, large doses of Anahaemin have sometimes been found effective (Napier, 1938 ; Fairley, 194? ' Foy and Kondi, 1939 (Wills, 1948) .
Pteroylglutamic Acid (Folic Acid) Numerous exhaustive reviews of folic acid and its place in the treatment of megaloblastic anaemia have already been given (Doan, 1946 ;  Jukes and  Wilkinson, 1948 ;  hence only a brief summary is necessary.
Folic acid appears to be required in most animals for normal haemopoiesis and maintenance of normal health. The synthesis of pteroylglutamic acid, followed by the demonstration of its value in the treatment of megaloblastic anaemia at first suggested that it might be the active principle in liver extract, but it was found that the folic acid content of refined liver extract was extremely small . Folic acid has been shown to be able to produce a haemopoietic response in all forms of megaloblastic anaemia (Meyer, 1947 ;  Garcia Lopez, Spies, Menendez and Lopez Peterson, 1947 ;  Dalton, Thomson and Wilson, 1946 ; Goldsmith, 1947) , but its value in the treatment of pernicious anaemia is very much limited by the fact that it does not prevent the development of subacute combined degeneration of the cord and may, in fact, hasten the development of this complication (Sargent, 1947 ;  . Pteroylglutamic acid appears to be chiefly of value in the treatment of the sprue syndrome, in which disease it has an effect on megaloblastic anaemia if present, and sometimes on diarrhoea (Spies, Milanes, Menendez, Koch and Minnich, 1946 ; Davidson, Girdwood and Innes, 1947) , in pernicious anaemia of pregnancy (Moore, Bierbaum, Welch and Wright, 1945) , nutritional megaloblastic anaemia (Cowan, 1948) , megaloblastic anaemia of infancy (Zuelzer and Ogden, 1946# and b) , idiopathic refractory megaloblastic anaemia ammond (1944) showed that cow manure or dried rumen contents vvere effective in promoting growth where sardine meal was effective.
The dietary requirement for the animal protein factor appeared *? be increased when the dietary protein was increased, and when ens were fed a 30 per cent, soya bean oil meal diet deficient in the actor, the chicks had kidney damage, urate deposition in the ureters, and distended gallbladders (Bird, Rubin, Whitson and Haynes, 1946) .
he factor was carried from the mother to the offspring through .the egg or foetus (McGinnis and Carver, 1947 ; 
^947#
; Bethke, Pennsach and Kennard, 1947) and was found in the aeces of hens and older chickens (Rubin, Bird and Rothchild, 1946 ;  McGinnis, Stevens and Groves, 1947#), but not of younger chickens, t appeared to be synthesised in hen faeces after they had been voided, his indicated that the faeces of the hen contained a live micro-organism that could produce the animal protein factor. The factor occurred in fish meal, fish solubles, and an alcohol soluble fraction of liver (McGinnis and Carver, 1947 ;  McGinnis, Stevens and Groves, 1947^).
Hill (1948) suggested that the literature is confused because in investigations with chick diets of this nature, two factors are concerned, this one, and another which is present to a variable extent in soya bean oil meals.
Whitson, Titus and Bird (1946#) showed that as the level of soya bean oil meal in the diet of hens increased from o per cent, to 40 per cent, in increments of 10 Huff and Baines (1949) , showed that the animal protein factor was required for mouse growth, and developed two methods f?r its assay. One involved the use of growing mice born of mothers that were maintained on a diet free of this factor. The other was based on the ability of the animal protein factor to counteract the growth retardation of mice that had been fed thyroid-active materials.
It has been shown by Ershoff (1947) Rickes and Wood, 1948) . Lillie, Denton and Bird (1948) Passmore, 1949) it is sometimes extremely difficult to differentiate between nutritional macrocytic anaemia and tropical sprue, since diarrhoea may occur  Davidson, Girdwood and Clark, 1948 (Goldhamer, 1936 (Lancet, !949) .
It was found that fifteen minutes autoclaving at 120? C. did not change the activity of vitamin B12, but the substance was inactivated at room temperature with dilute alkali or acid.
In Britain the infra-red absorption spectrum of crystalline APA factor was measured by Robinson (1948) The simplest theory, and one that is strongly supported by is that folic acid prevents the formation of megaloblasts in the marrow, and that vitamin B12 enables the normal individual to obtain or utilise free folic acid from its conjugate form in the food.
It may be that the extrinsic factor is vitamin B12 and that the gastric (intrinsic) factor makes it absorbable, but it may also be that vitamin B12 is present in the food in a conjugate form and is made available to the body in vivo by the action of the gastric factor. However, Berk, Castle, Welch, Heinle, Anker, Epstein (1948) (Sauberlich and Raumann, 1948 Lyman and Prescott, 1944) both of which are present in liver. In the experiments with pigs, Heinle appeared to show that neither the anti-pernicious anaemia factor nor pteroylglutamic acid could function haemopoietically in the absence of the other, and that both substances are essential to the processes involved in the maturation of erythrocytes, but in the human nobody has yet produced a satisfactory case to demonstrate that it is possible to have a state of B12 deficiency that fails to respond to folic acid. >
